Postoperative seizure-free outcome, psychiatric condition, intellectual function, and employment status were reviewed to demonstrate the usefulness of focus resection in 71 patients who underwent resective epilepsy surgery between 2000 and 2010 for the treatment of medication-resistant epilepsy. The psychiatric problems were assumed to be present only if the patient received psychotropic drug therapy. Seizure-free outcome was obtained in 53 (75%) patients. The patients were followed up for 2.0-12.0 years (mean 7.2 years) after surgery. Temporal lobe epilepsy (TLE), late seizure onset, short seizure duration, and magnetic resonance imaging lesions were all significantly associated with cessation of seizures. Psychotropic drug therapy was performed in 3 (4.2%) patients before surgery and in 12 (17.0%) patients at 2 years or later after surgery. TLE and preoperative psychotropic drugs were significantly associated with postoperative psychiatric problems. Among the 71 patients, 65 underwent full Wechsler Adult Intelligence Scale-Revised (WAIS-R) examinations both before and after surgery. The mean WAIS-R score was 82.5 ± 18.7 points for total intelligence quotient (IQ) preoperatively and 89.6 ± 20.3 points for total IQ postoperatively. Before surgery, 19 (27%) patients were engaged in full-time employment. After surgery, 2 patients lost and 9 patients newly entered full-time employment, so a total of 26 (37%) patients were engaged in full-time employment after surgery. Resective epilepsy surgery resulted in overall improvements in seizure control, intellectual functions, and employment status. However, patients with TLE had some risk of postoperative psychiatric disorder.
Introduction
Our group previously reported that 35% of patients who underwent temporal lobe epilepsy (TLE) surgery achieved seizure-free status in the absence of medication and that a shorter duration from seizure onset to surgery was significantly related to successful withdrawal of postoperative antiepileptic drug (AED) treatment. 10) With this rate of postoperative AED discontinuation, we can inform patients contemplating surgery that TLE surgery has a moderate chance of achieving a seizure-free, off-drug outcome; that is, of curing the epilepsy. We can also recommend early resective surgery after seizure onset for patients suffering from intractable TLE.
Although seizure-free off-drug outcome is the desirable goal after surgery, patients with medication-resistant epilepsy also suffer from various psychiatric, cognitive, memory, and social problems associated with their condition. [1] [2] [3] [4] [5] [6] 9, 11, [13] [14] [15] 17, 19) These problems have recently become a focus of interest, as intractable epilepsy is recognized as a chronic encephalopathy in which one seizure induces other seizures. 7) Therefore, we need to analyze the overall effects on the quality of life to demonstrate the benefits of surgery.
The present study reviewed the postoperative 
Materials and Methods
The study included 71 patients who underwent resective epilepsy surgery between 2000 and 2010 for the treatment of medication-resistant epilepsy. All patients were referred to our epilepsy outpatient clinic for surgical treatment. The patients were examined preoperatively by magnetic resonance (MR) imaging, fluorodeoxyglucose positron emission spectroscopy, serial electroencephalography (EEG), video-EEG monitoring, and neuropsychological testing. Thirty-two of the 71 patients underwent invasive electrocorticography (ECoG) monitoring to detect the epileptogenic areas preoperatively. All 71 patients were monitored using ECoG during the resection. The postoperative follow-up examinations were continued for at least 2 years. Surgical outcome, postoperative psychiatric problems, intellectual function, and full-time employment were all analyzed. The following factors were also analyzed as potentially associated with postoperative seizure-free outcome: sex, age at operation, seizure duration, affected side, MR imaging lesions, TLE or non-TLE, intracranial electrodes, psychiatric problems, total intelligence quotient (IQ) score on the Wechsler Adult Intelligence ScaleRevised (WAIS-R) test, and full-time employment. Table 1 shows the demographic and clinical characteristics of the 71 patients. The factors found to be associated with full-time employment, postoperative psychiatric disorders, and intellectual functions were then analyzed in addition to seizure-free outcome in the same subjects.
Patients who complained of psychiatric problems were referred to clinical psychologists. For the analyses, patients were assumed to have psychiatric problems only if they received drug therapy as follows: antipsychotic drugs olanzapine, risperidone, quetiapine fumarate, and aripiprazole, antidepressants sertraline hydrochloride, cloxazolam, and clomipramine hydrochloride, and anti-anxiety drugs alprazolam, lorazepam, and bromazepam.
Correlations between the evaluated factors and seizure-free outcome, postoperative psychiatric disorders, intellectual function, and full-time employment were evaluated by either the t-test for continuous variables or the chi-square test for categorical variables. The factors with significant correlations were then analyzed using multiple logistic-regression analysis. Correlations were considered significant at p º 0.05.
Results
Seizure-free outcome was obtained in 53 (75%) patients. The patients were followed up for 2.0-12.0 years (mean 7.2 years) after surgery. Table 2 shows factors associated with seizure-free outcome. TLE, late seizure onset, short seizure duration, and MR imaging lesion were significantly associated with cessation of seizures. Multiple logistic-regression analysis demonstrated that short seizure duration and MR imaging lesions were the most important factors. Seizure freedom was achieved in 50 (82%) patients with MR imaging lesions versus only 3 (30%) patients without MR imaging lesions. The mean seizure duration was 11.2 years in patients with seizure-free outcome versus 20.3 years in patients with persistent seizures. Surgical Effects After Focus Resection Table 3 shows the characteristics of patients treated with psychotropic drugs. Psychotropic drug therapy was performed in 3 (4.2%) patients before surgery and in 12 (17.0%) patients at 2 or more years after surgery. All these patients had TLE. Eight of the 12 patients who received postoperative psychotropic therapy obtained seizure-free outcome. Two patients who underwent right temporal lobe resection needed inpatient treatment for postoperative psychiatric disorders. Antipsychotic drugs were administered in 9 patients, antidepressants in 3, and anti-anxiety agents in 5. TLE and treatment with preoperative psychotropic drugs were significantly associated with postoperative psychiatric problems (Table 4) .
Full WAIS-R testing was performed both pre-and postoperatively in 65 of the 71 patients. The mean preoperative WAIS-R score was 84.4 ± 16.4 points for verbal IQ, 84.7 ± 18.9 for performance IQ, and 82.5 ± 18.7 points for total IQ. The score increased postoperatively to 88.9 ± 18.3 points for verbal IQ, 93.5 ± 20.5 for performance IQ, and 89.6 ± 20.3 for total IQ. High postoperative total IQ score was significantly related to both short seizure duration and high preoperative total IQ score in both univariate analysis (p ＝ 0.035, º0.0001) and multiple logisticregression analysis (p ＝ 0.033, º0.0001). Before surgery, 19 (27%) of 71 patients were engaged in fulltime employment. After surgery, 2 patients lost and 9 patients newly entered full-time employment, so a Neurol Med Chir (Tokyo) 53, May, 2013
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total of 26 (37%) patients were engaged in full-time employment postoperatively. Late seizure onset, preoperative full-time employment, and high postoperative total IQ score were significantly associated with postoperative full-time employment (Table 5) .
Discussion
The present study found that patients with TLE had a significantly higher seizure-free rate compared with patients with epilepsy in other lobes. According to a review combining systemic review and meta-analytical techniques, 19) long-term seizure outcome was the best in patients with TLE, second-best in patients with parietal and occipital lobe epilepsy, and worst in patients with frontal lobe epilepsy, suggesting that long-term seizure freedom was consistently lower after non-TLE surgery. The present study also shows that MR imaging lesions are significantly associated with postoperative seizure freedom. The overall odds ratio of seizure freedom after surgery was two to three times higher in the presence of a lesion on MR imaging. 20) Hippocampal sclerosis in patients with TLE 8, 12) and detection of cortical dysplasia on MR imaging 16) were also significant predictors of good surgical outcome. Evidence from previous reports agrees with our own finding that TLE and MR imaging lesions are important predictors of seizure freedom. 8, 12, 16, 19, 20) We also found that the seizure duration and age at seizure onset were significantly related to seizurefree outcome. Several studies have reported the significance of factors related to the timing of surgery, especially in patients with TLE. Age at surgery and duration of epilepsy both had significant effects on seizure cessation in univariate analysis. 4, 8, 12) Short seizure duration was an important factor for seizure-free, off-drug outcome in patients with TLE. 10) However, a regression analysis found none of these timing-related factors had any effect on outcome or age, and no association was found between seizure onset and postoperative seizure recurrence. 12) In our series, we found no significant association between seizure onset and postoperative seizure cessation by regression analysis. Different results on the predictive factors related to the timing of surgery and seizure-free outcome are still being reported.
Twelve (17.0%) of the 71 patients required postoperative psychotropic therapy in the present study, of whom 10 patients responded well. Two of these patients had also received psychotropic drugs preoperatively. Postoperative psychiatric problems were found in 21% of patients with TLE, similar to those rates reported in previous reviews. 5, 9) In one study, 1) 18% of patients developed de novo psychopathology following TLE surgery. However, the surgical effect on psychiatric impairment is still under discussion. Surgical patients were observed to be much less likely to experience de novo depression or anxiety than medical treatment controls at 12-month follow-up examination. 15) The present and previous findings have implicated TLE and presurgical psychiatric history as important risk factors for postoperative psychiatric problems. 1, 5, 9, 14) In contrast to the present results, some earlier studies identified poor seizure outcome and surgical side as strong predictive factors. 1, 2, 15) The findings of the types of postoperative disorders have also varied: earlier papers more commonly report milder psychiatric issues 9) and transient mood disorders such emotional lability and depression, 5) whereas we predominately observed conditions requiring treatment with antipsychotic drugs. The follow-up period and patient selection criteria might partly explain these discrepancies, as our subgroup of patients with postoperative psychiatric disorders was limited to patients who received psychotropic drugs 2 or more years after the surgery.
The mean postoperative WAIS-R score was slightly higher than the mean preoperative score. After surgery, 37% of patients were engaged in full-time employment, which represented an increase of about 10% compared to the preoperative rate. High Surgical Effects After Focus Resection postoperative IQ score was significantly associated with high preoperative IQ score and short seizure duration. Full-time employment was associated with high postoperative total IQ score and full-time employment before the operation.
Significant increase in IQ was found in a surgical group more than 5 years after temporal lobe resection compared to a non-surgical group. 17) In this pediatric series, postoperative cessation of AEDs was associated with significant increase in IQ scores. Rather than focusing on the IQ score per se, we looked at IQ-related factors that we considered more advantageous for obtaining full-time employment.
Several TLE studies evaluating post-surgical psychosocial outcomes have demonstrated that longterm employment status was improved after surgery. 3, 6, 13, 18) Employment and other components of the psychosocial long-term outcome showed no dramatic changes over the years and did not depend on seizure freedom. 3) This conclusion is compatible with our own observation that seizure outcome was not a predictive factor for employment. We understand that the social conditions required for employment are unique in our area, a dense metropolis with a highly developed transportation system. Our study suggests that a high IQ score and preoperative employment status are important predictors of full-time employment after surgery.
Resective epilepsy surgery showed overall improvement in seizure-free rate, intellectual function, and employment status. However, patients with TLE face some risk of postoperative psychiatric disorder.
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